Vitrification solution containing DMSO and EG can induce parthenogenetic activation of in vitro matured ovine oocytes and decrease sperm penetration.
This study was designed to examine the reduced incidence of normal fertilization in vitrified ovine oocytes. After in vitro maturation for 24 h, the oocytes were randomly allocated into three groups: (1) untreated (control), (2) exposed to vitrification solution (VS) without being plunged into liquid nitrogen (toxicity), or (3) vitrified by open-pulled straw method (vitrification). In experiment 1, the treated and control oocytes were matured for another 2 h, and the oocytes were then in vitro fertilized for 12 h to examine sperm penetration. The percentage of monospermy in toxicity group (29.3%) and vitrification group (28.2%) dramatically decreased compared to the control group (45.0%) (P<0.05). To find the mechanism that the VS decreased the monospermy, some treated and control oocytes were used to test the distribution of CG and the resistance of zona pellucida (ZP) to 0.1% pronase E immediately (IVM 24 h), after another 2 h of maturation (IVM 26 h), and after 12 h of in vitro fertilization (IVF 12 h) respectively. Others were used to examine female pronucleus formation after 12 h of culture in fertilization medium with the absence of sperm. The results showed that the percentage of CG completely release in the oocytes (IVM 24 and 26 h) of toxicity group (41.2% and 39.9%) and vitrification group (41.7% and 51.7%) was significantly higher than that of control group (7.1% and 18.4%) (P<0.05). The ZP digestion duration in the oocytes (IVM 26 h) of the toxicity group (435.6 s) and vitrification group (422.3 s) was longer than that of control group (381.6 s) (P<0.05). The percentage of female pronucleus formation in toxicity group (58.7%) and vitrification group (63.9%) was higher than that (8.2%) of control group (P<0.05). The data above demonstrated that the VS containing DMSO and EG could parthenogenetically activate in vitro matured ovine oocytes, resulting in ZP hardening and decreased sperm penetration.